ABSTRACT
was then developed CAPM because of some unrealistic assumptions underlying, such as lending risk-free (Fama and French, 2004) . In addition, CAPM has become method to measure and examine the financial markets integration, where it is assumed that financial markets are integrated when two securities with same risk characteristics in two different markets have the same price levels (Atyeh and AL-Rashed, 2013 ).
In Syria, Damascus Securities Exchange (DSE) was established by Legislative Decree NO.55 of 2006. DSE includes two main markets, the regular and parallel markets. As an emerging market, and taking into account the crisis in Syria which started in March 2011, it is thought that such research would be of great importance to investigate the integration of DSE with other markets. Particularly, the nature of the relationship between DSE and other markets and its impact on markets stability and investors. This paper is divided into five sections: the second section is literature review, followed by data and research methods. Research results then presented in section four, and finally, research conclusions are presented in section five.
LITERATURE REVIEW
Financial market integration has become one of the most debated issues in the economic world. This trend began with the collapse of Britton Woods system in1970's (Altin and Sahin, 2010) . Many researchers studied integration among stock markets; however, no specific measure is developed to determine which stock market integrated with the others. It always depends on the period and the markets being studied. Tabak and Lima (2002) studied causality and cointegration of stock markets in Latin America (Colombia, Mexico, Peru, Venezuela, Chile, Brazil and Argentina) and the United States. They used daily data for indices from January 1995 until March 2001, by applying cointegration approach and impulse response function; they found that there is no signs of cointegration between Latin American markets and USA market. Thus, there is a benefit for investors to diversify their portfolios in these markets. Granger Causality test revealed a relation between Brazil and other Latin American markets, also Mexico market is influenced by USA market more than other markets. Aggarwal and Kyaw (2005) examined the integration of three major financial markets (Canada, Mexico and the United States) before and after NAFTA in 1993. They used daily; weekly and monthly data and applied Johansen approach cointegration. The results showed a strong correlation between markets after NAFTA. In fact, this integration reflected the commercial activities and bilateral contracts among three countries. This might have led to fewer benefits for investors to diversify their portfolios in these three markets after 1993. Marashdeh (2006) studied the integration between four emerging markets in the Middle East (Egypt, Jordan, Morocco and Turkey) and North Africa with three developed markets (United States, United Kingdom, and Germany). The researcher used monthly data for returns in both local currency and US dollar. The methodology included Autoregressive Distributed Lag (ARDL) to examine the cointegration, and Granger Causality for short term. The results showed presence of a long run relationship between MENA markets, but no relationship with developed market was found. Thus at the regional level, investors cannot get abnormal returns in the long term, but at the international level there is a benefit for investors to diversify their portfolios within developed markets namely (USA, UK, Germany). Modi et al. (2010) studied comovement between emerging markets (India, Hong Kong, Mexico, Russia, Brazil) and developed markets (USA, UK) by analyzing correlation between indices and returns, in the short and long term from July 1997 till June 2008. They found a high degree of correlation between India stock index and both indices (Nasdaq and DJ), and low correlation with Mexico and Brazil indices. Accordingly, there is no opportunity to diversify between India market and both Mexico and Brazil Markets. On the other hand, the least correlated indices were Brazil index and both Nasdaq & Dow Jones, Hong Kong index. That means these stock markets are attractive to investors who want to diversify their investment portfolios.
By using cointegration framework which developed by Engle and Granger (1987); Heilmann (2010) examined the links between seven indices from Asian stock markets (Japan, Hong Kong, South Korea, Thailand, Singapore, Malaysia, Philippine) and Standard & Poor's index. Weekly data index in local currency is used during the period January 1995 until August 2010. The results showed a long run relationship between Asian markets and S&P, in addition Error Correction Model pointed that US market has a strong impact on Asian markets in both short and long term, especially South Korea market. The results also showed that South Korea and Taiwan markets are the fastest in respond to changes in US market while Malaysia and Philippine were barely respond. Altin and Sahin (2010) verified integration of securities markets at the regional level. They used daily data of 31 stock indices in the period 2005-2010. They studied the relationship in short and long term among these markets (Europe-Asia/Pacific-Brics and Turkey). The researchers used two tests to examine integtation, namely Johansen Jusiluis and Engle & Granger. In addition, impulse response function and variance decomposition from VAR model are used. The results revealed the existence of long run relationship among the markets because of financial liberalization at regional level, as well as the importance of UK, Japan, and USA in their regions. Moldovan and Medrega (2011) aimed to study mutual relationship among international stock markets, to check whether the interdependence is stronger during crisis periods. Researchers choose three global indices, Dow Jones, FTSE100 and NIKKEI. Daily data from January 2004 until May 2011 is analysed by multiple regression to test relationships between each two indices before and after crisis. They found that the period that preceded crisis showed a correlation between DJ and FTSE100 indices, while NIKKEI was less affected by DJ index with negative association. It was explained by investors' movement from USA to Tokyo stock exchange. The results also found a very high correlation among three indices during crisis. Gupta and Guidi (2012) studied links between India and three Asian markets (Hong Kong, Japan and Singapore). Johansen cointegration approach was used to verify the correlation among markets in a long term, in addition to Time-Varying and DCC-GARCH models. The results showed a short-run relationship between India and other markets, but no long-run relationship. This offers benefits to Indian investors who wish to invest in emerging markets by diversifying their investment portfolios on a long-term. Atyeh and AL-Rashed (2013) examined the integration between two Arab financial markets (Jordan and Kuwait) from June 2001 until March 2010 by using Johansen cointegration. The results indicated the existence of long-run relationship between both markets. Thus, these two markets move together at the same direction in the long-term. As a result, investors cannot benefit from diversifying their portfolios in these two markets, however in the short-term abnormal profits may be realized. Yang et al. (2014) studied cointegration among 26 global stock markets during subprime crises and debt crises.
The results showed that crisis have changed cointegration relations among stock markets' indices. United States; Japan and China are characterized by their impact on all markets indices over different periods. In addition, before the subprime crises there was no evidence of comovement between China market and other markets. However, after subprime crisis and European debt China market became more integrated with all stock markets. The findings revealed that before subprime crisis, the developed stock markets led global stock markets. However, after both crises, the emerging markets have become the driving force in the global stock markets.
A study by Guidi and Ugur (2014) between UK market and other markets, while AG-DCC model demonstrates variations in comovement between the markets. They also found an evidence of cointegtation of UK market with (Brazil, South Africa and Mexico) and these three markets are vulnerable to shocks that occur in the UK market. It seemed that UK market and (India, Indonesia and South Korea) markets had strong correlation rather than contagion. Moreover, results revealed that China market is less affected by positive or negative shocks from UK market, thus China market is the most attractive market for investors in United Kingdom market.
AK-Nasser and Hajilee (2016) verified the integration of stock markets in five emerging markets (Brazil, China, Mexico, Russia and Turkey) and three developed markets (USA, UK, and Germany). They used Bounds testing approach to test cointegration among these markets and error correction model. These tests are applied to monthly data from January 2001 until December 2014 in order to check for short and long run relationship between returns in both emerging and developed markets. The results revealed cointegration in short term among stock markets in both emerging and developed countries. With regard to long term integration, the results showed that returns in emerging markets had statistically significant relationship with returns on Germany stock market. Therefore, investors in both UK and USA can realize abnormal profits and diversify their portfolios in emerging markets.
DATA AND RESEARCH METHODS

Data
To investigate the integration between DSE market and other markets, this study used monthly data over the period 2010-2015. Data for each index are obtained from its corresponding website as follows:
 DSE index from www.dse.sy  ASE index from www.ase.com.jo  ISE index from www.isx.-iq.net  DAX and CAC40 from www.finance.yahoo.com All the data are transformed into logarithm (LN) in order to achieve mean-reverting relationships, and to make econometric testing procedures valid. We also used local currency for each index as the case of many studies (e.g. (Marashdeh, 2006; Heilmann, 2010; Poldauf, 2011; Gupta and Guidi, 2012) ). This is done to avoid problems associated with transformation due to fluctuations in exchange rates. Following (Aggarwal and Kyaw, 2005; Altin and Sahin, 2010; Yang et al., 2014; Chein et al., 2015) we used monthly prices indices to test integration between
Methodology
In previous studies shown in the literature review, many methods to investigate the integration among stock markets are used such as ICAPM, Cointegration, Correlation and Time Varying estimates. In this study Johansen cointegration test is adopted. This test permits more than one cointegration relationship and is more applicable and reliable than other conventional cointegration approaches. In addition, it is applied irrespective of the order of integration of the time series and is considered more robust and performs well for large sample sizes (Atyeh and AL-Rashed, 2013 ). This section is divided into five tests.
Stationary of Series
A precondition to perform a cointegration test is that the order of integration of variables has to be the same (Gupta and Guidi, 2012) . Therefore, it need to investigate stationary of each variable and determine order of integration. To do so we used Augmented Dickey-Fuller (ADF) and Philips-Perron (PP).
The equations of the ADF test are: Where: is constant, is the trend and is error term.
The null hypothesis is that the variable has unit root, the alternative hypothesis is that variable is stationary.
The distribution theory supporting Dickey-Fuller tests assumes that the errors are statically independent and have a constant variance. This may not be the case with some of data used. Fortunately, an alternative test PP allows the error disturbances to be weakly dependent and heterogeneously distributed (Aggarwal and Kyaw, 2005) .
Test statistics for the regression coefficient under null hypothesis is that the data are generated by:
where E( )=0 (Aggarwal and Kyaw, 2005) .
If the series are non-stationary and integrated at the same order, we can run Johansen cointegration test.
Johansen Cointegration Approach
The concept of cointegration rests on works of Granger (1981) ; Engle and Granger (1987) which deals with the relation between non-stationary time series sharing a common stochastic trend (Heilmann, 2010 ). When we have two time series we have one cointegrating vector, but if there are more than two time series in the cointegration regression, there may be more than one cointegrating vector. Thus, more appropriate method for testing cointegration in a multivariate setting has been developed by Johansen (1988; 1991) ; Johansen and Juselius (1990) . Johansen derives the maximum likelihood estimator of the cointegration space. Test is based on the likelihood ratio (LR) test of the hypothesis that the cointegration space is restricted to lie in a certain subspace.
As a result, Johansen cointegration test enables determining of the number of cointegration relationship and its parameters (Toraman and Basarir, 2014) .
The Johansen test relies on the VAR process:
where:
: First difference operator : Vector cointegrating the stock market indices in log form : Drift parameter
The impact matrix can be decomposed as : is the matrix of the short run adjustement coefficient to the cointegration vectors (the matrix).
There are two alternative tests statistic for the rank of in Johansen model: (Chein et al., 2015) ∑ ( is closely related to the trace statistic, but arises from changing the alternative hypothesis from r to r 1. The idea is to improve the power of the test by limiting the alternative to a cointegrating rank, which is higher than the null hypothesis by one. Null hypothesis is that there are r cointegrating vectors, against the alternative r+1 cointegrating vectors.
Error Correction Model
To clarify the degree of transition and vulnerability (fast or low) by markets indices to DSE market, we used Error Correction Model. The concept Error Correction Model is based on the existence of long-term equilibrium relationship between variables; this relationship determines the equilibrium value of dependent variable.
Despite the existence of this equilibrium relation in long term, it is rarely realized because the dependent variable may take different values from its equilibrium value. Moreover, it represents the difference between two values at each period (equilibrium error) and it is adjusting (correcting) this error or part of long-term relation.
This is why it is named Error Correction Model (ECM).
By using ECM we examine and analysis the behavior of variables in short term in order to reach equilibrium in the long term. As a result, when variables are cointegrated by VAR model, we can use ECM to determine the direction of the causal relationship and estimate the speed of conditional equilibrium in the short term to get a longterm trend among variables.
To estimate ECM we use the equation:
Where:
Coefficient speed of adjusted equilibrium
The null hypothesis is <0, that means there is long run association ship between two variables.
Vector Error Correction Model
The VECM is used to test response degree of DSE index to changes in other indices. Estimations of VECM can be done by standard OLS or using maximum likelihood approach. Engle and Granger (1987) proposed a two-stage method which at first estimates the cointegrating vector by regressing on time series in the system on remaining variables. In a second step, the estimated cointegrating vector is used to estimate equation (Heilmann, 2010) .
On the other hand, the maximum likelihood method developed By Johansen (1988) it is a full information approach that estimates the VECM in a single step. This procedure has the advantage of not carry over estimation errors of the first step into the second one, and therefore yields more efficient estimators (Heilmann, 2010) .
The cointegrated variables must follow the Vector Error Correction representation:
i=1,2,…,p constant A sequence represents (p-1)(k*k) matrix.
From VECM, Impulse Response Function (IRF) is used to know the response of the dependent variable in VECM system to shocks in error terms (Gujarati, 2003) . In addition, Forecast Error Variance Decomposition is used to indicate the amount of information each variable contributes to other variables in VECM model. Furthermore, this approach shows which variable affects the series against a shock and it gives the forecast for next period (Altin and Sahin, 2010) .
Granger Causality
According to Granger (1969) the variable y is said to Granger Cause the variable x, if and only if, x is better predicted by using the past values of y than by not doing so with the past values of x being used in either case.
However, if y does not cause x and x does not cause y, then y and x are statistically independent (Georgantopoulos, 2013) .
In other words, x causes y when the arrow points the direction of causality. The Granger Causality test assumes that the information relevant to prediction of the respective variables, x and y, is contained solely in the time series data of the variables (Gujarati, 2003) .
The VAR in the first difference can be written as:
After estimating the Granger Causality, we can run an F-test for joint insignificance of the coefficients.
Assuming the null hypothesis that does not Granger Cause , and vice versa. A rejection of null hypothesis shows a presence of Granger Causality (Gupta and Guidi, 2012) Granger Causality tests are performed for each pair of stock indices. 
Research Results
Figure-1. The natural log of the indices:
Source: From Eviews7.
Unit Root Test
Before any cointegration analysis can be done, we have to investigate that all the variables are integrated at the same order to avoid spurious regression (Ismaiel and Khzam, 2015) . The results of ADF and PP tests, at level and in first difference of the data with intercept; with trend and intercept; and with no trend or intercept, are shown in tables (2) and (3). The tests have been performed based on 5 percent significance level, using Mackinnon critical values. In addition, Akaike Information Criteria select the optimal lag length. According to the tests, all indices have a unit root at level, but they become stationary in first difference, therefore all five series follow I(1) processes.
Cointegration Johansen Test
To check if there is long-run relationship among five series, cointegration Johansen test is used. At first, we have to choose optimal lag. We used VAR model to select optimum lag from lag length criteria as shown in table (4). The values of (LR, FPE, AIC, SC, HQ) suggested the selection of 1 lag. Tables (5) and (6) show the results of Johansen test with lag (1) and dummy variable as an exogenous variable.
The testing hypothesis is the null hypothesis of no cointegration against the alternative one that suggests the existence of cointegration, using the maximum likelihood procedure. the first test that is trace test reject the null hypothesis of no cointegration at 5 percent significance level, so there is at most one cointegration vector. On the other hand, the second test, which is maximum eigen value, also assumes that there is at most one cointegration vector. As a result, there is long-run relationship between DSE and (ASE, ISE, DAX, CAC40). According to the two tests, there is one cointegration vector at 0.05 level, consequently those markets move together in the long-run.
From tables (5, 6) we can write the cointegration equation as below:
LNDSE= (-0.182020) LNISE+ (-2.489451) LNASE+ (0.959616) LNDAX+ (1.093862) LNCAC40
In addition, a cointegration equation is used for the direction of the markets based on coefficient signs. Thus there is positive long-run relationship between DSE and (DAX, CAC40), and there is negative long run relationship between DSE and (ASE, IAE). As the equation shows, ASE index is the most elastic among them, thus 1% increase in ASE index causes 2.489451 deduction in DSE index, but ISE index is the least elastic among them. Which means 1% increase in ISE index causes 0.182020 deduction in DSE.
Error Correction Model
WAe use ECM to clarify the degree of transition and vulnerability (fast or low) of markets indices to DSE market. Having found a long-term relationship between DSE and other indices, we estimated a VAR model that shows a mechanism of error correction model. Table (7) shows the estimates regarding the form of the error correction model. As table (7) shows, the error correction term is negative and statistically significant, which confirms that there is no problem in the long-run equilibrium relationship between DSE and other indices. As a result, we can write the equation that reflects the relationship between DSE and independent variables in long and short term from VECM as below: 
From the ECM model, DSE index is corrected by 16% from the disruption of the equilibrium value of all the past. That is, when deviates in the short term in the period t-1 of the equilibrium value in the long term; it is corrected by 16% of this disruption in the period t. The correction ratio reflects very low speed of adjustment towards equilibrium, where DSE index needs (1/0.16=6 months) to reach the equilibrium value when there is an internal shock.
The same for ASE index, it needs 16 months to reach the equilibrium value. This reflects very low speed adjustment towards equilibrium.
On the other hand, from the last equation in the short term, there is not short run equilibrium between DSE and independent variables, because the coefficients are not statistically significant. However, Dummy variable is negative and significant; this assumes there is an effect to Syrian crisis on the relationship between DSE and the other markets as table (8) shows. As a result, in the long-term there is long run relationship equilibrium between DSE and other markets, but in the short term the relationship is absent. In addition, DSE reflects very low speed of adjustment toward equilibrium value.
Vecm
Before applying forecast tests, we have to verify the validity of VECM model. First, On the other hand, the results of the residual tests are:
-Autocorrelation LM test with lags=12: as we note in table (9) prob> 0.05 that means we accept null hypothesis and there is no serial correlation.
-White Heteroscedasticity (No Cross Terms): the possible existence of Heteroscedasticity is a major concern in the application of regression analysis (Evans, 2013) We can conclude that the results are good for policy analysis and predictions.
Impulse Response Function
An impulse response refers to the reaction of any dynamic in response to some external change. In both cases, the impulse response describes the reaction of the system as a function of time (Evans, 2013) . Figure ( 2) displays the response of DSE index to an innovation shock of the indices used in the model, thus a shock in DSE index causes a positive effect on DSE index (own shock). At period (1), one standard deviation increase on DSE causes 0.045 increase on DSE at one-month forecast horizon.
On the other hand, DSE index reacts negatively to ISE and ASE. A shock on ISE causes a negative impact on DSE starts from 1 st month to the 10 th month. DSE starts to react negatively to the shock but with low values of multipliers on first month (0.009) in second period, then the deduction increases after 3 months up to 0.026 after 10 months.
Figure-2. Impulse Response Function
Source: From Eviews7
The results of Arab markets show that shock on them causes negative impact on DSE on the short and long term. However, for international markets, DSE index reacts positively to the shock on their indices namely DAX and CAC40 and reaches the equilibrium level again.
Error Forecast Variance Decomposition
Variance Decomposition indicates the amount of information each variable contributes to other variables in Vector Autoregressive model (VAR). In addition, this approach shows which variable affects the series against a shock, this gives the forecast of the next period (Altin and Sahin, 2010; Evans, 2013) .
As it is shown in table (12), 52.76 of variance decomposition in DSE is endogenous. It starts with 93% on second month and decreases to 52.76 on 10 th month. However, other markets reflect weak interpretation in DSE index. Thus, a shock on ISE index explains 6.1% of the variation in DSE index at 6 months forecast horizon, and 9.911 of the variation in DSE at 10 months forecast horizon.
In addition, a shock on DAX index explains around 5.63% of the variation on DSE index after a month, and this percentage increases over 10 months to become 21.08%. 
Granger Causality
The results of Granger Causality test are shown on table (13). The results show that there is no relationship between the markets. As we found in VECM, Granger Causality confirms these results at short term. 
